Cellular differentiation regulates expression of Cl- transport and cystic fibrosis transmembrane conductance regulator mRNA in human intestinal cells.
The gene defective in cystic fibrosis has recently been shown to code for a membrane protein designated the "cystic fibrosis transmembrane conductance regulator" (CFTR) protein. While it has been shown that detectable levels of the mRNA for the normal CFTR protein are present in epithelial cells from different tissues, factors which regulate CFTR expression have not been identified. A clonal cell line originating from a human colon adenocarcinoma (HT29-18) differentiates to multiple epithelial cell types when deprived of glucose in the culture medium. In these studies, mRNA isolated from these cells was examined by hybridization to a 1.45-kilobase cDNA probe which encodes transmembrane portions of the CFTR protein between exons 13 and 19. Cellular differentiation of HT29-18 causes a 9-18-fold increase in CFTR mRNA abundance versus the mRNA for the structural proteins actin and tubulin. Cellular differentiation also causes a 5-fold increase in second messenger-regulated Cl- transport which is sensitive to a Cl- channel blocker (diphenylamine 2-carboxylate). Subclones of HT29-18 which are committed to differentiate to either a mucin-secreting (HT29-18-N2) or an "enterocyte-like" (HT29-18-C1) phenotype have also been examined. In both subclones, elevated levels of CFTR mRNA are observed when compared with undifferentiated HT29-18 cells. However, during cellular differentiation, the regulation of CFTR mRNA abundance and membrane enzyme expression by the subclones is different from HT29-18. The results show that elevated CFTR mRNA occurs in multiple differentiated intestinal epithelial cell types, despite a phenotype-specific regulation of membrane protein expression. This suggests that CFTR expression plays a role in the differentiated functions of multiple epithelial phenotypes and that both cellular differentiation and cellular phenotypes are factors which regulate CFTR expression.